Effect of leukotoxin of Mannheimia haemolytica and LPS of E. coli on secretory response of bovine neutrophils in vitro.
To evaluate the role of leukotoxin (LKT) of Mannheimia haemolytica and lipopolysaccharide (LPS) of E. coli 055:B5 in pathogenesis of bovine respiratory disease (BRD) we investigated their in vitro effects on cultured bovine neutrophils. Functional parameters of neutrophils including degranulation, generation of superoxide, and nitric oxide were distorted in response to both toxins. The most essential reaction of neutrophils was found in respect to release of elastase after addition of LKT as well as LPS at concentration of 300 microg/ml. Moreover, we observed an increased release of myeloperoxidase (MPO) and alkaline phosphatase (ALK-P) from polymorphonuclear cells (PMN) after addition of LKT and LPS. We also found enhanced superoxide generation by bovine neutrophils after exposure to different concentrations of LKT and LPS. In cultures of PMN treated with LKT, concentration of nitrite increased with growing concentrations of LKT. Lower values of nitrite were obtained in cultures exposed to LPS. Partial lysis of PMN, determined by LDH (lactate dehydrogenase) leakage, started at concentration of 300 microg/ml for both toxins, meanwhile LKT concentration above 300 microg/ml was lethal. Our study has revealed that neutrophils in response to both toxins exaggerate release of analysed substances, which participate in worsening the course of the disease and play a role in lung injury during BRD. Toxins introduced to the cultural medium stimulate release of studied constituents from neutrophils by combined activation and lysis of neutrophils.